THE method described in this paper originated in an endeavour to find some means of testing whether the blood-fluids of cases with marked leucocytosis contain substances exerting an attractive influence on the leucocytes.
In November, 1908, Dr. Constant Ponder2 described a method for the examination of living leucocytes in vitro. He takes a small roll of plasticine and places it on a slide in such a shape as to form a cell with one aperture. The cell is next filled with fresh blood, a coverslip is placed over it and is pressed down by means of a glass slide until the coverslip comes in contact with the blood. The whole apparatus is then incubated at 370 C. in normal saline solution, and after the blood has clotted the leucocytes are found in large numbers collected on the slide and on the under surface of the coverslip.
The above method has been modified as follows: Instead of using a plasticine cell a glass slide has been made for me by Mr 1909, xv, pt. 1, p. 30. platform, on which a coverslip can rest. To use the slide, a coverslip is placed on it in such a way that it forms a roof for the cell and has one edge projecting slightly from one side of the platform, the latter arrangement being in order to facilitate subsequent removal 6f the coverslip.
A drop of melted paraffin wax (melting point 400 C.) is placed in the centre of one edge of the coverslip, and a second drop in a corresponding position opposite to this; the paraffin being placed over the centre of the sides of the cell which are complete, and not over either aperture. The slide is next warmed, and as the paraffin melts it runs in between the coverslip and slide, and if a small quantity only has been used, it is limited by the edge of the cell and the margins of the openings on either side. The slide is allowed to cool until the paraffin solidifies. Two small bars of paraffin are next placed on either side of one aperture so as to serve as a guide to fluid entering the cell and prevent it spreading laterally. A drop of fresh blood is placed at the outer end of this opening, and the slide is raised slightly at this end. The fluid runs in by capillary attraction, more drops of blood are added, and with slight manipulation the whole cell is easily filled without air bubbles. It is next incubated at 370 C. in a covered flat dish containing a few drops of water, but not sufficient to reach the upper surface of the slide. The cell is hence surrounded by an atmosphere saturated with water vapour.
If it be desired to test the effect of any substance on the leucocytes, a film of the material to be tested is made on half the coverslip by means of the edge of a glass slide passed from the centre of the coverslip to one end in the same way that blood-films are made. The film is allowed to dry in air, and in the case of micro-organisms is fixed by heat. The coverslip is next turned over on to the cell, so that half the roof is covered with the material to be tested and the other half is clean. Each slide is numbered at one end, and I make it a matter of routine to turn the " film " portion of the coverslip towards this end of the slide. For further security that portion of the coverslip on which the film has been spread is marked with two drops of sealing-wax.
The time of incubation in most cases has been three-quarters of an hour. After removing the slide from the incubator the coverslip is raised, is washed in warm saline solution, and the leucocytes are then fixed and stained by any of the ordinary methods for staining blood-films, and a permanent preparation is thus obtained.
The results vary according to the condition of the coverslip, and are as follows:
(1) The Coverslip is Clea,n.-The distribution of the leucocytes is comparatively unifornm and the coverslip has the appearance shown diagrammatically in fig. 2 results are not so uniform as when using serum. In a series of forty experiments, in twenty-two the leucocytes were attracted to the film half, and in eighteen the distribution was uniform ( fig. 2 and fig. 4) In connexion with the possibility that it is the products of brokendown blood-corpuscles (whether the red or the white cells the experiments do not show) which act as the inhibitory factor to the leucocytes, the results of testing the serum from the three following cases are of interest: (1) A pleural effusion of tuberculous origin; (2) an ascitic fluid from a case of chronic peritonitis; (3) the exudation from an cedematous ovarian fibroid. All the fluids were clear-contained very few cells and clotted well spontaneously. In the case of the pleural effusion the distribution of the leucocytes was uniform; in the other two cases the leucocytes were attracted. Thus the " serum" in these exudations acted like blood plasma. It is possible that this result is explained by the fact that the fluids contained comparatively few cells, and hence that very little destruction of cells could occur in the process of clotting.
The explanation of these results is difficult. In order to eliminate the action of the salt in the cases where plasma was used, two experiments were made as follows:
Experiment I. In order to determine whether surface tension has any marked influence, a film consisting of a mixture of ground glass and blood serum was spread on half the coverslip. The leucocytes in this case acted FIG. 5. as if serum alone had been used and adhered in large numbers to the clean half of the coverslip, being very scanty on the film half; hence the roughening of the surface caused by the ground glass appears to have no effect.
Microscopic sections of the clot show that it contains very few leucocytes. The clot seems to act mechanically as a platform keeping the leucocytes in close contact with the coverslip. This is indicated by the fact that if citrated blood be used to fill the cell, the leucocytes sink rapidly owing to the action of gravity, and very few are found to adhere to the roof.
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An emulsion of washed leucocytes, obtained by mixing pus with saline solution, centrifugalizing, and washing repeatedly, has been used to fill the cell. The slide in this case is reversed, incubated, and later the coverslip is removed and washed in saline solution. If the leuco-,cytes are dead, none adhere to the coverslip. If alive, a distribution of leucocytes similar to that obtained with blood is found to occur according as either micro-organism or serum is used for making the films. In all these experiments the film of leucocytes is readily seen with the naked eye when unstained, and the sharp line of demarcation between the two halves in cases of marked attraction or repulsion can easily be made out. The leucocytes are very irregular in shape. All kinds are to be found-except basophile cells, which I have not yet seen. No substance used up to the present has shown any special attractive action for leucocytes of one variety as compared with the others. I have seen nothing to indicate that in those cases in which the leucocytes are absent from the film half they have previously adhered and have subsequently broken down. It seems rather that they remain in the underlying serum, where they can be found.
